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Delta_t=600.000; nl=30 ; f_layer=0.500000



� � � � � �10 �
 �J I � 3 � 

( , & 3 � O D( 6 . 4 , � � & * � ) � '% � & / O 5 � �� * �# ) 7 8 O � "% � ! #  � H  �





� �� � J � � � � �� �
 �� � ��

( # ' � # &%  � ) # *  % , 7  ?

< @ � @ >� 7� 
  
 8 ;� < ���� �� 	 7� 
  
 8 ; & < = >@ A B 798 ; & < � � �� ��@ � 	 7� 
  
 8 ; 7' ;

% �  �  ?
< ���� �� 	 7� 
  
 8 ;� 
 7� 
  
 8 ;�� 7 8 
6 ���� �� 	 7� 
  ; ;�� >@ �� 798 ;

- # & '

< � � �� ��@ � 	 7� 
  
 8 ;�� < = >@A H 798 ;�' � 
 7� 
  
 8 ;	 � >@ �� 798 ; 
 7�
 ;

% �  �  � 798 
6 ; � � � �  � ! # &% ( H , &% � �� & H� � � �  � �  % � �# ! �# ' � # &%  � & �� � 7 � K� � � � ��� ;	 �

Material Emissivities

8 9 10 11 12 13
Wavelength in [um]

0.80

0.85

0.90

0.95

1.00

E
m

is
si

vi
ty



� �� �� � "

D �  *  &  �# � �� & � # (  � # 7� , � 4 - �  % H� � # $ � � $ � � $ �A > � � ' 
 � � ' 
 � � ' 
 � E�� � � �

�# ) � ! � & * F% , 7  # & ' 9 ) � & H� � # 4 2 - N 4 2- N : ;* E' � � � �# ) � ! � & * F% , 7  � & # " +/

/ & ' � *� 2 % � � � # ( 9- - - K< 0 7 � � � �� %  � �� � � , & & � & * # � : ; 3 C M �



� � �� �� � � �� �� �� �� � � �� � � �� ��� � � � �� � � � � � 	 � � � � � � 


� � � �
 � �� � �� "

/ & H �# �  ' � �  % � �# � H �� ! � ' � # �  ) ,% � �) � � � �  � � � # & # �  � �  �) # ! 0 � & H �# �  ' � �  % � �#

� H * # �  ��

	 0 � 

B " �  % � �# ! H  # � , �  �� H �� ! � ' � �  & ' � � 7  H# � �! 8 % � '  - % �  �  # � � � � �  � & # * # � �  & '

�� 7  ) � �  & # � �� % �

B D �  % � ' � � � H # * � A  & � �  % � �# ! H  # � , �  � � � & A  � �  ! 8 � �� �� �� �� &# ! �� � �  ! � H  � � )  

� H � �  � �# & � � � �� & % � �% � % �  # �  ' � ��� �� � �� ! � H  � � )  � * � A  % � '  H  # � , �  �% �  �  # �

!� & * ! � H  � � )  �% �  # �  & # � �� % H  # � , �  ��

 "� ! � ' ? ) � !  % , !  � # �  7� , & ' �� *  � �  � � % � , � !  ' - � � *� ! 8% � ) � !  N - A � 7 �# � �� & # !

� 8 ��  ) �� � '  7# & ' �

 + # � ? � & ' � A � ' ,# ! ) � !  % , !  � # �  � �� ! # �  ' # & ' � � ) � !  � !  � � ��  &� )  &# % # &

' � � � , � � # &  N % � �  ' �� # �  � !� & *  � ! � H  � � )  � # & ' & # � �� %  � � �  % � �# ! H  # � , �  ��



�� � � � � � � � � � � � � � �� � � �� �� �� � � � � � � �� � �� �

� �� � � �� 
 J � � "

B D �# & �) � � � �� & � H � �  # � ) � � ��  �  , � � & * 3 � O D( 6 . 4 �



B " �  % � �# ! ! � 7 �# ��  � � �� A � '  ' 7 8 " # ! � � 7 , � 8  � # ! � E* , , 2 F H� � & # � , �# ! E �� % ( �- �� � ! �-

% # �  � � �%  # & ' A  *  � # � �� & F � , � H#%  ��

Emissivity of Natural Targets

8 9 10 11 12 13
Wavelength in [um]

0.50

0.60

0.70

0.80

0.90

1.00
E

m
is

si
vi

ty

rock
soil
water/ice
vegetation



I � � �� 
 � � � �� � � � 0 � � � � " � � J �
 
 �  �� � � � 2 � � �� � � � �


6 , � � % � � �  ! # � �� & H , &% � �� &� � 7< ;� H # �# ) � !  �� � , ! # � �� & � # � # H , &% � �� & � H ! # *

< ?

� � 7< ;� � � 7< ;�
��� � � � ��� � 7� � � � ; 7� � � � � � ;

��� � ��� � 7� � � � ; K � 7 4 ;

+ � A  & � �   � �� H  % �# ) � !  �� H� � 7< ; 
< � 	 
' 
� � � 
< � > �%  % # !% , ! # �  � �  # A  �# *  

'  % � � �  ! # � �� & % # A  & , ) 7  �
 � H� � # �# & *  � H% # A  & , ) 7  � � H �� ) < � :� �� < � > �

# � ?


 � �

'

< � > �
� < � :� & ' �� � �  F���� � � � � ��

<

� � 7 	 ; � � � 7< ;
� 7�� ;

� � � �� 3 �� J � �� � � � J � 
 � 
 � � � � � � � � "

�� N % # �  ! �  �  ! �  � � � �# & �) � � � �� & # & '  ) � � � � A � � �  � ?

� ���� � '
�

� � �
��� � � � � � �� � K 
 	 � � � 
 
� � � 
$ � � � 
 � 7� ;



6 , � � % � � �  ! # � �� & # � # H , &% � �� & � H �  & �� � �  �� ! , � �� & � & � � �

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0

A
ut

oc
or

re
la

tio
n

Resolution=2.00000 1/cm

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0

A
ut

oc
or

re
la

tio
n

Resolution=6.00000 1/cm

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0

A
ut

oc
or

re
la

tio
n

Resolution=10.0000 1/cm

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0
A

ut
oc

or
re

la
tio

n

Resolution=14.0000 1/cm

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0

A
ut

oc
or

re
la

tio
n

Resolution=18.0000 1/cm

red=Salisbury Nature

0 5 10 15 20 25 30
Lag in [1/cm]

0.0

0.2

0.4

0.6

0.8

1.0

A
ut

oc
or

re
la

tio
n

Resolution=22.0000 1/cm

<Slope(T_atmo)/Slope(Emission)>

0 5 10 15 20
Resolution in [cm^-1]

10R
at

io

Slope(T_atmo), red=<Slope(Emission)>

0 5 10 15 20
Resolution in [cm^-1]

0.0

0.2

0.4

0.6

-S
lo

pe

Atm. case: h0=1.3 km h1=3.7 km



O  % � � �  ! # � �� & # � # H , &% � �� & � H �  & �� � �  �� ! , � �� & � & � � �

Library: Salisbury Minerals

0 10 20 30 40
Resolution in [cm^-1]

0

50

100

150

200

250

D
ec

or
re

la
tio

n 
W

av
en

um
be

r

Emissivity

Transmission

Library: Salisbury Natural Surfaces

0 10 20 30 40
Resolution in [cm^-1]

0

50

100

150

D
ec

or
re

la
tio

n 
W

av
en

um
be

r

Emissivity

Transmission

� � �� � "
D �  '  % � � �  ! # � �� & % # A  & , ) 7  � H� � � �   ) � � � � A � � �  � � � ) � �  � � # &* - - � � � # & '

# ! ) � �� % � & �� # & � H� � �  �� ! , � �� & � � H* - � � �� � * �  # �  �� � &   ' # � !  # �� # �  �0

� ! , � �� & � H* - � � �� � 7  � �  � � � ' � �� � & * , � �� # � ) � � ��  ��% � �  % � �# ! H  # � , �  � H �� )

 ) � � � � A � � 8 H  # � , �  ��



� � � � � � �� � � � �� � � � � �� � � � � � � � � � � � ��� � � � � � � � � �

� � �� � � � � �� � � �
 �� � � � � "

B �  � H  % � �  & �� � E &� � �  % � �# ! # & ' �# ' �� )  � ��%  � �� � � F-

B " �  % � �# ! �# & *  � & � �  D / ( H �� ) : � ; �� * 4 � , ��� % � � � * - - � � ) � �  � �  % � �# !

% � # & &  ! �

B D �  # � ) � � ��  �  � � # � � , )  ' � � � # A  � �  � �# & �) � � � �� & # & ' �# � � �# ' � # &%  �� H #

= " �� # & ' # � ' # � ) � � ��  �  % � � � # � � � &% � � � , �% � A  ��

B D �  � � *� � # ! � � � , '  % # � �  � �� 4 � : ( ) % � � � # � , � H#%  # � * � 4 * ( ) # 7� A  �  #

!  A  ! �
B .� ) �N  ' � �N  ! � 0 � &  ) # �  �� # ! # & ' �  ) �  �# � , �  �  � � �N  ! �

� � � � �  �0 �
 � � �
 � � �� !#"

* � �� ) � , �  � �  7 ! #% ( 7� ' 8 �  ) �  �# � , �  6 � � � & # & # � ) � � ��  ��% % � & '� % H �� ) # &

# � ) � � ��  ��% # ! ! 8% � � �  % �  ' �# ' � # &%  < �� � �

2� �� ) � , �  � �  % � �# !  ) � � � � A � � 8 ? 
 � < �� � � � 798 
6 � � ;

4 � D � 8 � , � ' �G  �  & �  ) � � � � A � � 8 � G �  � � 	 
 # & ' �  % � ) � , �  
 � �  �# � � A  ! 8�

< � " �� � � �  �# � �� & % �  &  ) � � � � A � � 8 � � �) � � � �  �� �



� � � � �   �� � � �
 � � �� !#"

D �  H� ! !� % � & * ��  � �%  �  , �  ' ��  �� � ) # �  � , � H#%  �  ) �  �# � , �  # & '  ) � � � � A � � 8

E &� �  � � # � %  !  H� � �  � �  % � �# ! '  �  & '  &%  � H ) � �� �$# �# )  �  � � F ?

* � + ,  � �� H # � �  % � �# ! ! 8 , & � H� �)  ) � � � � A � � 8-  � *� 
 7 	 ;� 	� � � �

2� �� ) � , �  # � � ) � !  # � ) � � ��  ��% # ! ! 8% � � �  % �  ' 7 ! #% ( 7� ' 8 �# ' � # &%  , � � & * ?

< �� � 7 	 ;�
< @ � @ >� � < = >@ A B � < � � �� ��@ � 	


 7 	 ;�� >@ �� 
 7�� ;

% �  �  < @ � @ >� � � � �  � � � # ! �# ' � # &%  # � � �  �  & �� � # & ' < =?>@A B � � � �  , �0 %  ! ! � & *

�# � � �# ' � # &%  # & ' � < � � �� ��@ � 	 � � * � A  & 7 8  	� E 2 F�

4 � D �  �# � �� 
 7' ; � H # # � ) � � ��  ��% # ! ! 8% � � �  % �  ' 7 ! #% ( 7� ' 8 �# ' � # &%  7< �� � 7 	 ; ;

� A  � � �  �# ' � # &%  � H # 7 ! #% ( 7� ' 8 # � � �  �  ) �  �# � , �  76 ��@ 7 	 ; ;% � ) � , �  ' H �� )

< �� � � & # & # � ) � � ��  ��% % � & '� % E  � *� * - � < �� * * � ; � � F � � #  �� � ) # �  H� � � �  

�� # �  � H � �   ) � � � � A � � 8 ?

 7' ;�

< �� � 7 	 ;

� 798 : 
6 ��@ 7 	 ; ; 
 7�� ;

% �  �  � 7 8 : 
6 ��@ 7 	 ; ; � � � �  7 ! #% ( 7� ' 8 �# ' � # &%  � H # 7 ! #% ( 7� ' 8 # � �  ) �  �# � , �  

6 ��@ 7 	 ; # � % # A  !  & * � � 8 :- % �  �  6 ��@ 7 	 ; � � * � A  & 7 8 ?

6 ��@ 7 	 ;� � �� � �� � � �
	 	� � �� � 	 	 � � �� 
�� ��� � 	 � �� � � �

�� �� �� � � � �� � � ��� � � � � ! " � #$ % & � #� � ' � " � ( )* � +, * � � � "� � ! � � -� � .



� .� ' � � � 	 � � � �� � �� �� "� � ' � � " � ( % ' � � � 	 � � �� � �� � � � �� �� � '� � �� �	


� � � �� � � � � 
 � �� �

�� �� � � 
 � 	 � � � ��� 	 � # ' � � &� �� � � "� � ' � �� �� � # # ' � � � #� � (� ! " # $ � ' ( � - � ' & � (

� " ( � " � # � 	

� ��� � � � � � �� ��� � � � � �� �� � � � �� � � � �� � � �


 � � � � � ��� � �� � � �
	  �

�� �� � � � � �� � � � �� � � � � � � � � � �! � #� � ( ( ' � �#" � � ! ! �� - � "� � � " ( � " � # � 	

� � � �� � � � �� � � � � � � � �� $ �
	� � 
 � � � � � � ��� � �� � � �
	 	 �

�� �� � 
 � � � � � � 
 �  �� 
� � � �� � .

% .& � � � "� � ' ' % � ��� � � � '� � � � � � � " ( � " � # � ' % " � ! " # $ � ' ( � "� � � � � �� � �� "� & � �

' �� � � 	 � � �� �� "� � ( �� � � � "� � ' � �� �� � # � �� ( ' � � � - � ' � � � � ' � " ( �� � � � �� � " ! �� � �"

� �� �� �)( 
 � � � �� � #� � � " ( ( � ( � ' - �� " � & � ( "� � ( �� � � � �� �� � 	


 � � * 	 � � � � 
 � � � � � * ( 
 � � �� �
	+ �

�� �� �( 
 � � � � � ��� � � � �� �� ,� ' �� � � � � �� 	 � � " � �� � �� � #� " � ��� ' " #� � �- � � '

�� � � � � � � �� �� "� � ( �� � � � �� �� � � � �. " #� ! � � / & " !� ' � � � � � & � �� � � � �� �� � . ' �� � �
	 �

� � # " ! # & ! "� � ( %� ' � 	
' �� � � � � � � 0 1 �
	  �2 �� � 	 	 � 3 �� � � ��� � � � � � �
	 4 �



� .& � � # ' �� �� - � ( �� � � � �� �� � � � 
 � � � � �� � � 	 � � � � � � " � � � ' � � � �� � ( % ' �

�� ' '� � � � � � � � # ' � � &� �� - � � � �� " � ( " � ( ( �� � "� � ' � ' % � � � ( �� � � � � # � � �� � � � �

� � � � �� � � �� � ( �� � � � �� �� � 
 � � � � � " � ( " � ' . " # " � "� � � " - � ( � �� � � ' � 	

� � 
 �� � � � � '� � � � 
 , � � � � �� � �� �� � � 
 , � � � � ��
	 ���� �  � � � �� �
�
	 2 �

�� �� � 	
� �� �� � � 
 , � � � � ��	 � � 	

	
, � ��� 0 1

���� , 0� ��� 
 � � � � � � �
	 3 �

�� �� �	 � �� � � � & � � � � ' % � ' ��� � � ' # " ! # & ! "� � � � � � � � #� � " ! "� � � " - � .

� .� � � � "� �� - �� � � � �" � % ' � � �� � � � �� �� � '� � �� � � � � � #$ � � � '� � �� � 
 �� � � � � � �� �

� � � �� " ! ! � �� �� " � ( " � ( ( �� � "� � ' � � � 
 �� � � � � � " �� � � � � � #� � " ! ! � �� ' '� � � �� �� � �"

� �� �� � 	 
 �� � � 
 �� �� � �� �� � ,� � �
	  �

! "#$ %&
' .& ' �� � & � � �� � � � # " ! ! � � � " � ' � "� ! � � � � & !� � � � ! �� �� � � � "� � ' � �� � � � # " ! ! � # ' � � � #� � (

� " ( � " � # � � � ' � ' � �� �� � ( � ' �#" - �� ' � " ! & � � .

) .& � � �� � � � �� �� � �� " � � 
 �
	 � � � ! �� �� � ( � ' � " ! & � �� �� � � � � * . " � ( ' .



�� ��� �� �� 	 
 � �� �� �� � � �� � 	 � � �� �� � �� � � �� � ��� ��

� #$ � % � %� "� # �$ � % "! " #  $ $ � $ ! %$ # "& � �' ( ) " � 
  ! *+� $ $ ! ,&

' . - ' � � &� � � � � � ! " #$ � ' ( � � �� � �� "� & � � ' . . �� " � "� � ' � �� � � � # � �� ( ' � %� ' � " �

"� � ' � �� � � � # " ! ! � # ' � � � #� � ( � " ( � " � # � � ��� .

) . - ' � � &� � � � � #� � " ! �� � � � �� �� � 	 
 � � ��� �� �� � ' . . �

/ .& � � ' &� ( �� �� � �� � �� � �� "� & � � '� � �� � � ' " � ( � � # ' � � &� � 
 �� � � "� �� � ! � .

� . 0� ' � �� �� "� � ' � �� � � �� � � � �� �� � � � �� ' '� � � �� .

1  $ $ � $ ! %$ % # "& � �' ( ) " � 
 &

2 � ' ( & # � � � ' �� � � � �� �� � � � "� '� � ' . ' � � � ! ' � * .

2 3� � ! �� � �� � ( " � � � � � ' � � ' � " � � # & � & ! "� �� � � "� � � � " � ' � " � ' & �� 4 5 " � ( � %"

% � #� �� � "� � ' � �� � � � # � �� � �� "� & � � ' � �� 6 � � � .



� #$ � % ��� "! * �$ � % "! ,&

' . 0 ' !� � � / . � ' � % ' � 
 	

 � � �� ��� � � � � �� � � 4 5 �� � � � �� $ � � � � � � 4 5 �

�� �� � ' �� � � � � �� � � � �� $ ��� � � � � � 4 5 � � �
	 � �

�� �� � � � � � �� �� "� � ( - � ' & � ( � �� � � � "� & � � ' �� � � � � � � - �� � � � � 	

' �� � � � � � � 0 1 ���
�

� � ,� � � � � � �� � �� � � � � �� � �	� 
 �� � � � �� $  �  3

 � 3 � � � � � � 4 5 �

� ��


� �
	 � �

�� �� �� � ,� � � � � 	  � 2 � � � 	 	 � 3  � . & � � �� ( � . � ( � � '� � � � � � �� � � "� � ' � � (

� . - . � �  � 	 � + � 4 � � � " � ( � � " � �� ( �. � ' � � � � �� � �� "� & � � '� � �� � � ' �� �� � �/ . � '� � � � "� � � � � - ! � #� � � � ( � � � � ( � � # � ' % � � � �� $ ' � � � � � "� �� � " � ' � " � (

"� � ' � �� � � � # � �� � �� "� & � � % ' � � � � � " $ � ' % � �� � ! � # �� � .

) .� ' � � � � #� � " ! � " ( � " � # � � '� �� � & � % " # � � � & #� " � � "� � � � � � � � � $ � ' � � � � �� � � � �� �� �

( ' 	
� " ��� � ��� ' . �� "� � � � � & �" � � ! ! �� - � "� � � " ( � " � # � � � 	

� � � �� � � � �� � ' � �� � 6 � � � �� 	� � � �� � � 4 5 �� � �
	  �

�� �� � � � � �� � #� �� � "� � ' � �� � � � # � �� � �� "� & � � � � ' � � � � 6 � � � " � ( � � � � "� ��

� " � ' � ( � � � � ( � �� "� � ' � �� �� � # � � " � �� � � � � ' � � � " � ��� ' . �� "� � ( � � 	

� � �� � � 4 5 � � � � � � ��� 	  0 � � ��� � 
 �+  �



�� �� � � � � � � " � �� �� � " � # � ' %� � � "� � ' � �� �� � � �� � ' &� � "� �� � � � � �� � � # ' � "

� &� � ( � � 	

� � � � �� � � �� ���
� � ���

� �+ 	 �

" � ( � � � � "� � � � " � ' � "� � ' � � " � # � * ) ��� * � � � 	

� � ��� �� �
4 5 �

)� � 1 � 	� � ��� �� 	+ + �

�� �� � 4 5 � � �� � � # & � & ! "� �� � � "� � � � " � ' � " � ' & �� � �� � � � � � � � � � � � ' � " � (

� "� - �� & � �� - " 
 �� & � � � �� " � ( " � ( "� � ' � �� � � � " � ( 4 5 � �� � � � � � � "� ��

� " � ' � " � ' & �� � � . - . 4 5 �  � 3 � � � � � + � .

�� �� � % ' & � ( �� � � � " � � � '� � ( " � " � �� ' �� � "� � �� � � � �� �� � � � � � � � "� �� - � � � ��� �"

� � ' & � �� � � " � (� � �� �� � � % ' � " � & � � �� ' % �� � #� �� � "� � ' � �� �� � # � �� � �� "� & � �

� � . - . /" ) *� � " � ( # & � & ! "� �� � � "� � � � " � ' � " � ' & �� � & �� � ! " � � " � ' � "� ! � �� � �"

� �� �� � � � . - . * . ��� �  � 2 ��� � � � % ' & � ( .

� # � � & � � � � � � � �� � �� �� "� � ' % � "� �� � " � ' � 4 5 �� � " � ( "� � ' � �� �� � # � �� � � � "

"� & � � ' � � � � 6 �� �� ' # ' � � &� � � � � & �" � � ! ! �� - � "� � � " ( � " � # � " � ( "� � ' � �� � � � #

� � " � �� � � � � ' � �� � / � . � ' � � " � ( � '� � ' % �� � � ' .

/ .� ' � " ! ! � � � #� � " ! � " ( � " � # � � & � � � � � ' �� �� �- � ( & �" � � ! ! �� - � "� � � " ( � " � # � " � (

"� � ' � �� � � � #� � " � �� � � � � ' � � � � � � " � ( # ' � � &� �� � � � � � #� � " ! �� � � � �� �� � 
 	�� � . & � �

� �� � �� "� & � � � � � " � � � ( �� � / . � ' � � & � �� - ' �� � 	 � � � ' �� � 	  �� '� � � � � �+ * � � ' (

�� � � � � ' � '� � � � � � 	�� � � � " � ( � � � � � � � � � . � '� � " #� � � � #� � " ! �� � � � �� �� �



� � � �� ' '� � � � � � � � # ' � � &� � ( & � �� - � / . � ) / � " � ( � � � �� ' '� � � �� �� � � � �� �� � � �

#� ' � � � 	
� 	 
 	� � � � � '� � � 	 
 , 	�� �� �� � �� �� � 	 
 , 	 � �� � �	 � �� �  � � � � � �

	+ 4 �

� � �� � 	
� �� �� � 	 
 , 	�� �� � �	 � � �

	
, � ��� 0 1

���� , 0� ��� 
 � 	�� �� � 	+ 2 �

� � �� �	 � �� � � � & � � �� ' % � ' ��� � � ' # " ! # & ! "� � � � � � � � #� � " ! "� �� " - � .

� .& � & �� � � ' �� �� & � � &� % " # �� �� � �� "� &� � � �� � � � - �� � � � � ' �� � 6�� � � � � � � ' �� � 	  � *

� ' � ,� ( � � �� � � ' � ,� � �� � � � �� � �� "� &� � '� � �� � � � #� � �� �� �- � � � 	 
 � .



� �� �� �� �� �� � � � � � � � 	 
 � 
� � �� � �  �� � �� � � � 
 � � � � �� � �� �� �

Iterations to find Temperature Offset

8 9 10 11 12 13
Wavelength in [um]

0.80

0.85

0.90

0.95

1.00
E

m
is

si
vi

ty

� �� � � � � �� � � � �� �� � � �� � � � �� �� � � � � � � � � � � �� � � �� � �� � �� � � � �� � � � �

� � � � �� � � � �� � � � � � � �� � � �� � � �� & � � � � � �� � � � �� � �� 0 1� �� + �� 0 1 � �� ��  � � � �

 � � � � 
 �� & � � � / �



' �  % % �  # � % � " "# � ! $ % %� %� � � ! %#  "! " � % � � �� %$ #$ � �$ � � # � � $ "$ %$ #

�� " � # � $ $ %#  � � #$ # * � " � ! # &

Smoothness of Emission Term: n_smooth=3

-10 -5 0 5
Temperature offset

0.001

0.010

S
m

oo
th

ne
ss

� . � � �� � � ��  � � 	 � �  � �  � �� � � � �� � ��� �  � � �� � ) � * � � �� � � � �� � �� � � �� � �� � �� "

� �  � � �� � ) � * � * ) '� & � � � 
 0 �� � �� �� � � � �� �� � �� �� � � � � � � � � � � � � � � � � � � ) � � ' /

��� �� � * � * � ) �



� � 	 � � � � � �� � � � � � � �

� �$ %#  "! %&

2 -� � � � � �� � � � � � � �� � ��� �  � � � �� �� �� � �� �� � �� � � � �� � � �� � � �� �� � �� �� � � � � � �

� �� � ��� �  � �� �� �  �  � � � �� � �� � �� �� � � � �� � � � �� � � � � ��

2 � � � �� � � � �� � � � �  �� � � � � �� � � � � � � � 4 5 � �� ' � �� 6 � � � � � � �� �� � �� �

0 ��  � � � �� 	 3� �� � � � �� � � � � � � � � � �  � � � �  � � �� � � �� �� � �� �� � � ��  � � � �� � � � � � �

� �� ��  � � � � � � �� � � � ��� � �� 4 5 � �� ' � � � 6 � � �� � � �  � �� � � � �� ' � �� � � � � �� � � � �

� �� � �� � � � � � � � � � � � � � � �� � �� � �� � � �� � � � � � � �  �� � �  � � � � � � � �� �� �� � � � � � �� �� ��

� � � � � �  � �� � �� � � � � � �� � �� ��

�  � � �� #  " ! &

2 & � � �  � �� � � � �� � ��� �  � � �� � �� � � �� � � ' � � � � � � � � � �� � � � � " % � � % � � � � � ��

� � �  �� � � � � �  � �  � �� � � � �� � ��� �  � � � �� � � � � �� � � �� � � � � �� �� �� � �� �� � �� �

�� �� � �� �

2 � � � � � � � � � � � � �� � � �� � �� � �� � � � � � � � � � � �  � � � � � � � � � � �� �� � �� �� � �� � � �

� � �" � � �� � �� � �
	 �  � � �� � �� � �� �� � �� �� � �� � � � � � ' ��



� � � �� � �� 
 � �� � � �� 
� � � � ��� �� � � � � � � 
 	 �
 � � � � �

Best Emissivities

9 10 11 12
Wavelength in [um]

0.70

0.80

0.90

1.00

1.10

E
m

is
si

vi
ty

�� !  �  �  � � ��� !  � � � ! �   ( �  ��

�� � � �� �� �� � � � � � � �� � � �� � �� � � �� ���

� ���  	�� �"! #$% � 	 �'& () � 	& * 	 � � 4 5 � � �,+ 	,- . �

/ �0 � � � � � � �� �� � �� �� � � � � � �1 � �� �� � � � � � � � � �� � � � � � � ��� �  � � ! #$% � �� � � �

� ��  � � �� � �� �� � �� � � �� � �� 4 5 �



/� � ��  � � �� � � � � � � �� � � �� � � � � �  � �� � � � �� � � � � � � � �� � � � � � � ��� �  � � ! #$%

� �� � �� � � �� � �� � �� �� � � � � � �� � �� 4 5 � 4 5 � � � � 0� � �� �  � ��� �� �� � �� � �	 
 	 �� �

-4.0

-3.8

-3.6

-3.4

-3.2

-3.0

-2.8

-2.6

-2.4

-2.2

-2.0

-1.8

T_ground=290.000 K

0.6 0.8 1.0 1.2 1.4
Relative Water Vapor

275
276

277

278

279

280
281

A
tm

os
ph

er
ic

 T
em

pe
ra

tu
re

 in
 [K

]

 �� �  � � � � ��

� � � �� � �� � �  � � �� �� � � � � � � � � � �� � � � �� � � � �� � �� �� � �� �� � � � � �� � � � � �� �

� � � � � � � � � � ��  � ��� ��� � �� �� � � � � � � � � � �� � � �� ! #$% � - �� � �

� � � � �� � � � 1 � �� �� � � � � �� � �! � � � � � � �! � �  ! � � �� � ��  � �" � � � ! �� � �! �� ! �



� � �" � � � � � � �� � � � �� � � �� �  �  � � � � � �� � �� � � � � ! � �! �� � � � � � �� ! #$% � � �!

� � � � � �� � � � � �� � �� � � � �� � � �� � � � � � � � � � � � � � ��

� 	! �
 �� � � �� �! �  �! � � � � � �� � � � � �� � � � � � �! � � � � � � �� � � �� 
 � �! � �! ��  � �

� �
 ! ��� �� ��  �! � � � � �! � �� � � ��� � � � / � � �
 � � �  + � ( & . � �! � ! � � � � �� � ! /

� � � � �� �! � � � � � � �  � � �� � � � � � � � �� � � � � � � 
 "� � � � � � � � � ��! � � �"  � � � � � �� 
 " � �

#$ �%& '� � �( � � % ') * + � , � - . �  � ! � � � � � � � � �  � � � � � � � + / �0 " � � ��! � � �" � � 

�  �! � � � � � �� � � � � � 1 2 �

� � � � � � � � � �! �
 �� � � �� �! � � �
 � � �! � � � � � � � � � � �" � � � � � � � �� � � � � �� � � �! �

� � � � �! � �! � � ��  �! � � � � � � � � � � � � � �� � � �! � � � �! � � � � �� � � �! � � �! � � � �� 
 � � �

��! �� � �� � � � � � � 
 � � � � �! � � � � � � � � � � � � � � � � � �  � � �� � �� � � � � 3 � 4 � � � 5 5 . � � 5 1 .

� � 56 .� � � "�



�� �� � � �� �� �	 
	 � �� �	 
	  �� � �� � �� �  �

��� � � � � � � � � . � 5 56 � 	 � � �� � � �� � � � �� . � 5 5 1 �

� �� � �
�� � � � � � �� � � � � �! � � � � � �! � � � �! � �  �

/ � � �� � � � �! � � � �! � � � � � � � � � � � � � �
 � � � �� � � � � � � � �  � � � �% % � �

6 � � �� � � � � � � �  � � � � � � � � ��� 3 � 3 � 4 4� �% % � �



� � � �! � � � �! � � � � � � � � � � � �! � � � � �� �! � � � � �! � � � �! � � � � � � � � � �  � � �� ��

�% % � � � + / / � & � + / �0 � � �� �� ��

�
� � � �! � � � �! � � � � � � � � � � � � �" � � � � � � � � � � � � � � � � � �  � � �  � � � � � �! ! � � � � �! � �

� � ��! � � � � � � � � � � � � �! � � � �
 � � � � � � �! � � � � � �! � � � . � � � � � � � � 
 � � � � 
 �1 �! � � ��

� � �" � � � � � � � � �� � � � �
 � �� �� � �  � � � � � . �! � � �  �
	



� �� �� 
� � �� �

� � � � �! � � � � �! � � �� � � �! �" � � � � � �! � �! � � � � � � � � �  � � � � � �� � � � � � � � � �� � ���

� � � � � � � � �! � �! ��  � �� � � �! � � �! � . � � � � � �  � � �� � � �
 � � � � � � � ! � � � �! � � � ��! ��

� � � �" � � � � 
  � �� � � � 
 �  � � � � � 
 "  � � � �� � � � � � � � � � � � � �� � � � � � � �! � �

� � � � � �  � � � � �! � �! ��  � �� � � �! � � �! � � �
 � � � � � �  � � ��

� � � � � 
 � � � � � � �! � � � �! ! � � � � � � � � � � � � � � � �! � � � �
 � � � � � � � ! � �! ��  � � � � �! � ��

� �! � � �� �� � � �! � � �! � � � �
 � � � � � �  � � �� ��



� 
� 
 �� � ��

� � � � 
 � � � � ! � �! � � �� � � � � �  � � � � � �
 � � � � �  � � � � � � �� � � � 1 � � � 
 � � � � � � � �� ! � � � � �

�! ! �! � � � � � � �! � � � �
 ! �
 � � � � �! � � " � �
 �� � � �! � � � �� �

� � �  � � � � � � �� � � �� � � � � � �� � � � � � � � � � � � � � � � �! � � � � � � � � � � � �! � � � � � �� ! � � � � � �

� � � � 
 � � � �  � � � � � � �� �! �� �� � � � � �� � 
 � �� � � � � � � � �� � � �

� � �  � � � � � � �� � � � �� � � � �" � � � � � � �  � � � � �! � � �� � � � ! � �! ��  � 
 �" � �" � � � � � � � � � 

! �
 � � � �� ��

� � � � � �! � � � �� � � � � � � � ! � � � � 
 � . � � � � � �  �

� �� 	 
� � � ���  	 ���

� � � � �! � � �� � � 
 � � � � � � � � � �" � � ! � �! �
 �� � 	 � � � �
 �! � � � . ! � � ��  � � �  � � �


! � � � � � � �� � � � 
 � � � � � � � � � � � � � � . � � � � �



�� � � �� � �� �

� 	 � � �� � � �� . � � � � . � � � � � � � �" � . � � �� � � � � . � � � � � � � � � � � . � �
 � � � � � � �� .

� � � �! � � � � � �! � � � � � � � � � � � 
 � � � � � � � � �! �� � � �! � � �! � � � � � � � �  � � � �� � �! � � � � � .

� � ! � � � � � � 6 .�� 1 � � � � � � � 5 5 1 �

� � � � � � � � � � . � � . � � � � � � � �  � � � � �� � � �! � � �! � �� � �! � � � � � �� � � � � � � � � �� 
 � � � �

� � � �! � � � �! � � � � � � � � � � � � �" � � � � � � � � �
 ! � � � � � � � � � � �! � � � � � � � �  � � � . 
 �� ( �

	 , '$ 
 % � % � )& ) # � � �  ��� )�  ') � ) �& � � � .�� � �� ! . � 5 56 �

� � � � � � � �! � . �� � � � �
  � � � �� �! � � . � � � � � �  � � � �� ��! ! � � �! � � � � � �� ! � � � � � � � �

! �� � � � � �� � � � �! � �" � �
 �" .� )�  ') � ) �& �� �� � � � � � , - . !6 �� � 1 .� 5 5 � �


